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DEFINITIONS OF ACRONYMS AND TERMS
There is, however, little information and few research projects focused on the energy consumption and performance of PACs, particularly studies that collect information from field applications of PACs. The operation and energy consumption of PACs may differ among geographic locations and households, because of variations in cooling load, frequency, duration of use, and other user-selected settings. In addition, the performance of building envelope (thermal mass and air leakage) as well as inter-zonal mixing within the building would substantially influence the ability to control and maintain desirable indoor thermal conditions. Lawrence Berkeley National Laboratory (LBNL) conducted an initial field-metering study aimed at increasing the knowledge and data related to PAC operation and energy consumption in the United States.
LBNL performed its field-metering study from mid-April to late October 2014. The study, which monitored 19 sites in the Northeastern United States (4 in upstate New York and 15 near Philadelphia), collected real-time data on PAC energy consumption along with information regarding housing characteristics, consumer behavior, and environmental conditions that were expected to affect PAC performance. Given the limited number of test sites, this study was not intended to be statistically representative of PAC users in the United States but rather to understand the system response to the cooling demand and to some extent, the operating hours of the studied units. Specifically, the primary objectives of the field-metering study were to (1) expand knowledge of the installation, energy consumption profiles, consumer patterns of use, and environmental parameters related to PAC use; (2) develop distributions of hours of PAC operation for three operating modes: standby, 1 fan-only, and cooling; and (3) describe how individual consumers' selection of PAC capacity, the area of the space to be cooled, the temperature set point, and environmental conditions affect energy use. Beginning to understand the energy consumption of PACs operating in American homes and commercial settings will help develop a more accurate energy use profile that characterizes relevant variables.
This report on LBNL's field-metering study of PAC energy use describes:
• a general definition of a PAC and how it operates (section 2);
• current practices and sources of data for estimating PAC energy use (section 3);
• the process LBNL used to select field-metering sites, along with characteristics of the sites and the PACs studied (section 4); • data collection methods and instrumentation (section 5);
• analysis methods (section 6);
• results and discussion (section 7); and • conclusions (section 8)
DEFINITION AND OPERATION
PACs are assumed to be used:
• in homes in Northern climates that lack central cooling, • where a window-style room AC is impractical, or • as supplemental cooling where the central cooling system is inadequate.
A PAC may be used to achieve and maintain a desired temperature range in the space depending on the area of the space to be conditioned and the difference between the ambient temperature and the PAC's temperature set point. Some PACs include options for operating the unit as a dehumidifier and/or heater, with heating provided either by an electric resistance heater or by operating the unit as a heat pump. Although most units are intended for residential applications, certain PACs are used in light commercial settings.
Definition
PACs are self-contained, refrigeration-based products that are similar to room ACs. The unit removes latent and sensible heat from the ambient air in a single enclosed space. A PAC is not installed permanently in a wall or window. Instead a PAC is often used where window configurations or building regulations prevent installation of a room AC through the wall or window. Other than one or two ducts connected to a window, PACs require no major component installation.
Almost all PACs are air cooled, containing a compressor, cooling coils (as evaporator), heating coils, a fan, thermostat, and condensate pump or a bucket to remove excess moisture accumulated from the room or outdoor air (some models have the feature to evaporate the condensate). PACs generally have plastic enclosures, weigh 50 to 90 pounds, are between 28 and 36 inches tall, and are mounted on wheels to provide mobility. They typically operate on 120-volt power supply and are marketed to have cooling capacities of 7,000 to 14,000 British thermal units per hour (Btu/hr).
Operation
The three modes of operation of a PAC are: 3 1. Cooling mode (when both the fan and compressor are running and the PAC is fully operational), 2. Fan-only mode (when the fan is running, but the compressor is not), and 3. Standby mode (when the PAC is plugged in but not operating).
When operating in cooling mode, a PAC draws in warm ambient air from an enclosed space (room), passes it over an evaporator (cooling coils), and then discharges the conditioned air directly back to the room. Assuming that the PAC is set to cool the room, the air returned is slightly cooler (and drier) than when it entered the PAC. After the room reaches the temperature set point, the PAC automatically cycles on and off to maintain that set point. PACs are equipped with one or two plastic and flexible ducts/hoses (ducts) for handling the warm exhaust air from the condenser side of the unit. The unit comes with a kit to attach the ends of the duct(s) in a window, in an opening in a sliding door or a wall, or up through a drop ceiling. Units having one hose (single-duct PACs) draw in air from the room and exhaust the heat from the condenser air to the outside. This operation can create negative pressure in the room, resulting in a certain amount of infiltration of air from the outside or another adjacent space. Units having two hoses (dual-duct PACs) use one hose to draw in outside air and use the second hose to exhaust heat to the outside. Dual-duct units also draw some amount of air from within the space, leading to infiltration air (although typically less than for single-duct units). Depending from where the air infiltration related to single-duct operation comes, it may be less efficient than a dual-duct design. One manufacturer claims that a dual-duct PAC can cool a room as much as 40 percent faster and at a higher efficiency than a single-duct design. 
ENERGY USE INFORMATION AND CALCULATIONS
As mentioned previously, information regarding PAC energy use, usage patterns, and users' set point preference are almost non-existent. This study attempts to fill this knowledge gap. The following sections describe (1) current methods used to estimate annual energy use (AEU) of PACs; (2) data regarding capacity, hours and modes of operation, and rated energy efficiency, all of which affect energy consumption; and (3) sources of existing data consulted during LBNL's field study.
Current Practice for Estimating Annual Energy Use
Estimates of PAC energy consumption using rated (test) conditions rely on four variables: capacity, hours, modes of operation, and energy efficiency. The AEU of a PAC is calculated by multiplying the unit's capacity by the number of hours it operates in each mode (cooling, fan, and standby), then dividing that result by the unit's energy efficiency. The calculation typically is used in developing manufacturers' engineering estimates. The following equation is used to 4 derive the AEU of a PAC based on estimates of power consumption and assumptions regarding hours of use. The prediction of AEU is generally based on assumptions of fraction of time and power consumption. However, this is imprecise because the unit operation is governed by the user settings, such as control mode and set point, as well as the ambient and room air conditions. To obtain a more accurate estimation, information pertaining to these parameters is needed.
LBNL conducted an initial search of studies on PACs to identify available data and reports. We could not identify past research that reported actual energy use of PACs in the field. Thus, we designed our field study to obtain data on the required variables, i.e. capacity, hours and modes of operation, and power consumption, along with ambient air conditions and users' temperature settings, to more accurately estimate AEU. The input parameters used in the calculation of AEU are discussed in detail below.
Capacity
PACs are sold by capacity measurement (Btu/hr) which is noted on the manufacturer's unit label. The appropriate capacity for a PAC depends primarily on the square footage of the space to be cooled. 
Hours and Modes of Operation
Hours of operation are important variables for calculating the energy use of a PAC. The measurement must distinguish hours of operation by mode of operation (cooling, fan-only, or off/standby). Each mode consumes a different amount of energy.
Energy Efficiency
The energy efficiency of a PAC, which is calculated under specified test conditions, is defined as its capacity for cooling ambient air per unit of energy consumed. It is a measure of the amount of power necessary to achieve a desired temperature level in an enclosed space of a given size. This efficiency indicator is usually provided by the manufacturers along with capacity information. This indicator of PAC energy efficiency is reported in terms of the energy efficiency ratio (EER), which is the cooling capacity divided by the electrical power input.
Sources of Data Used in Analysis
Few sources of data that could serve as inputs to calculating the AEU of PACs were available. No field studies were found. Only one publically available database regarding PAC ownership, operation, or energy consumption was found. National-based surveys, such as the Residential Energy Consumption Survey and the Commercial Building Energy Consumption Survey performed by DOE's Energy Information Administration, collect information on the use of room ACs, but not on the use of PACs. The California Energy Commission (CEC), however, maintains data on PACs, which is helpful for estimating energy use. Additionally, some of LBNL's past research efforts have produced information helpful to our study. We discuss below the relevant data from the CEC and LBNL past research efforts.
California Appliance Database
The California Energy Commission (CEC) collects data on many household appliances, including PACs (which the CEC terms "spot air conditioners" and places within the category of "non-central AC and HP products"). 4 The CEC database provides information on almost 350
PAC models from more than 20 manufacturers. It should be noted that some of these units are ductless. The database lists the manufacturers Denso, GD Midea, and Gree multiple times under slightly different names. Table 3 -1 shows the number of PAC models by manufacturer. Figure 3-2 shows the distribution of PAC models by cooling capacity as reported in the CEC database. The data indicate that a majority of models (approximately 84 percent of the models in the database) have a cooling capacity between 7,000 and 14,999 Btu/hr. Thirteen percent of PAC models in the database report a cooling capacity greater than 19,000 Btu/hr. Those highercapacity models likely are used in heavier commercial applications, not in residential or light commercial settings. The parameters listed in the CEC database for PACs are: manufacturer name, brand name, model number, capacity (Btu/hr), cooling efficiency ratio (CER), and the date for which the record was added to the database. The CEC calculates a unit's CER, which is an efficiency metric equivalent to EER, by "dividing the sum of the cooling capacity and the fan electrical input (both in Btu/hr), 
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5 The higher the CER, the more efficient the PAC is. Table   3 -2 shows the number of PAC models having a given CER by cooling capacity. 
Manufacturers-reported Information
LBNL reviewed data on 224 PAC models from many large online retailers to gain a better understanding of the models' average EER based on their cooling capacity measured in Btu/hr. The data were taken directly from manufacturers' reported values for cooling capacity and EER. Typical models had EER values of 9.5 Btu/Wh, with a range of 8.2 to 14.3 Btu/Wh. 
SELECTION AND CHARACTERISTICS OF STUDY SITES
LBNL conducted a PAC field-metering study in the Northeastern United States in the summer of 2014. For the study, LBNL targeted the areas around Syracuse, New York, and Philadelphia, Pennsylvania, because those areas typically experience high summer temperatures, have no central AC, and thus could show relatively high PAC use. LBNL's goals were to expand the understanding of (1) energy use and operational modes of PACs; and (2) the effect of room square footage on the cooling capacity of PACs. We considered a climate-controlled space to have a finished ceiling, floor, and walls and is either heated or cooled. Table 4 -1 summarizes the metering installations for this field study. We first recruited potential participants in both the Philadelphia and Syracuse areas through personal contacts. Additionally, in the Philadelphia area, we emailed a flyer describing the study to individuals, organizations, and list services. This effort yielded an estimated outreach to approximately 800 to 1,000 individuals. The combined methods generated 3 likely sites in the Syracuse area and 16 likely sites in the Philadelphia area. The initial recruitment round had a goal of 9 Philadelphia sites. LBNL later adjusted its Philadelphia site recruitment to 14 sites. Because some initial Philadelphia sites were eliminated from the study based on screening criteria (see Section 4.2), or occupants chose to drop out, we repeated the recruitment methods to obtain additional participants in the Philadelphia area. The recruitment effort resulted in 3 final sites in the Syracuse area and 16 in the Philadelphia area. The 19 measurement sites were on 14 different properties (5 Philadelphia sites were office spaces including unoccupied server rooms located within in a theological seminary, and 2 other sites were located in the same single-family home).
Site Visits and Screening Criteria
LBNL conducted a preliminary visit to each potential site in order to obtain occupants' consent for the study as required by the LBNL IRB, and to collect general household information. During this visit, LBNL interviewed occupants using a survey of about 40 questions on PAC characteristics and usage habits and 13 questions regarding household and demographic characteristics. The following information were collected.
• square footage of PAC site and residence;
• general description of PAC site and residence;
• number of occupants and their ages;
• occupants' schedules;
• frequency of PAC use;
• characteristics of PAC unit (brand, capacity, etc.); and • method used to control the unit (e.g., anticipated set points, control settings, whether manual or automatic control, and method of condensate removal).
The visits also allowed us to take photographs of the site, and the PAC location and configuration, brainstorm potential locations for sensors and other metering equipment, and finalize monitoring plans. The criteria most important to final site selection were (1) estimated amount of PAC use; (2) general conditions (confirming that the PAC unit was functioning properly and there were no issues with the test environment); and (3) distance to travel to the site. Several sites were excluded, including one located in a lobby where adjoining rooms had window air conditioners. One test site was rejected because of the long travel time to the site.
Some of the sites that were admitted to the study during the second round, such as households that were intermittent PAC users, were subjected to less stringent criteria than applied to the initial selection of sites.
Site Characteristics
In this report, the study sites are identified as Site 01 through Site 19. Table 4-2 and Table 4 -3 provide information on the 19 sites, including characteristics of residences, conditioned spaces, and PACs; PAC models and ducting configurations; date monitoring equipment was installed; and PAC settings. Temperature settings for heating and cooling are as reported by homeowners. PAC control settings also are based on homeowner reports, confirmed, when feasible, by observation during installation of monitoring equipment. In addition to preliminary site visit information, we also collected detailed information including:
• number of floors in the building, age, type of central heating system, and type of central cooling system (if any); • utility bills (gas, electric, other) if available;
• sketch showing the location of the PAC in the home (room number and size, floor area, location from exterior, wall(s), window types and areas, orientation, heat sources in the space); • PAC model number, rated capacity, ducting type, nameplate details; and • PAC configuration (location in room, duct lengths, control settings on unit).
The study included only 2 dual-duct units, along with 17 single-duct units. 
DATA COLLECTION
The 19 study sites were metered from July 2014 to mid-October 2014. After surveying participants regarding the particulars of their site and building, LBNL collected data on the energy consumption of the PACs by placing energy-metering devices and temperature/relative humidity (T/RH) sensors at the sites. This section describes LBNL's monitoring approach and rationale for each PAC measurement and describes the sensors and equipment used in the study.
Monitoring Approach
Figure 5.1 shows the overall layout of the PAC metering systems and the locations of monitoring points. The power consumption (WPAC) and runtime (SPAC) of the PAC unit were measured to determine runtime hours and energy use. We measured the temperature and humidity conditions in the space where the unit was located to confirm the level of comfort that was being provided (TAI1, RHI1). We also measured the temperature right at the unit evaporator inlet (TEI). The supply conditions from the unit (TEO, RHEO) were used to confirm whether the unit operated as expected. The condenser outlet conditions (TCO, RHCO) were measured inside the duct. Depending on the type of unit, the condenser inlet temperature (TAI1 for a single duct; TCI for a dual duct) would indicate the temperature difference across the condenser. The outdoor conditions (TAO, RHO) and optional space conditions in other areas (TAIn, RHIn) completed the data set collected for this study. Condensate flow from the PAC unit was determined by a volume measurement (FC) of the PAC's condensate reservoir holding capacity (i.e., at the level when the switch turns the unit off). Condenser air flow (FCA) was also measured. We asked homeowners, whose units had reservoirs, to log each date and time they emptied the reservoir (NC). Local weather station temperature (TWUG) was matched with the metered data set.
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Schematic Showing Location of Data Points (dotted lines show optional dual duct)
Monitoring Instrumentation and Measurement Intervals
LBNL used battery-powered Onset HOBO loggers to collect time-synchronized data at 1-minute, 5-minute, and 15-minute intervals. Data from those low-cost, battery-powered loggers were collected manually twice: (1) in the middle of the monitoring period (mid-summer), and (2) after the cooling season had ended. The mid-point data collection enabled us to confirm proper operation of the systems as well as to collect one-time (or periodic) readings under actual summer conditions. HOBO loggers are described further in section 5.2.1; other data loggers are described in section 5.2.2. The above readings confirmed that the PAC units were installed appropriately and that both the units and data sensors were functioning normally.
During each of three site visits (initial, mid-point visit, and equipment removal), we used handheld instruments to take the following readings: (1) TSI probe was used to confirm temperature and RH readings; (2) TSI VelociCalc probe was used to measure air velocity at three to five points across a straight section of the outgoing air duct in order to calculate condenser airflow; (3) Fluke meter was used to confirm power measurements collected with the Wattnode pulse meter and to take one-time readings of evaporator and condenser fan power (when possible), as well as power readings for the entire unit in its various operating modes.
The above readings confirmed that the PAC units were installed properly and that both the units and the data sensors were functioning normally. Table 5 -1 lists the equipment used to monitor and log the parameters measured during each of the three site visits, as well as equipment used only during the initial site visit.
Where possible, the HOBO loggers were configured to collect data at 1-minute intervals. The newer, higher-capacity UX120 series HOBOs can hold at least several months' worth of data collected at 1-minute intervals (the UX120-17M stores 4 million readings; the UX120-06M stores 1.9 million). The lower-capacity HOBO loggers (the UX100-023 used for recording T/RH) can store 84,000 readings, or about 2 to 4 months' worth of data collected at 5-minute intervals. The U12-011 and U23-002 loggers hold 43,000 readings, which can accommodate about 3 to 4 months' worth of data collected at 15-minute intervals. The data-holding capacity of the lowest-capacity HOBO dictated the interval between site visits.
The HOBO logger used to collect the temperature and humidity of the PAC space was set on top of a piece of furniture or hung on a wall, depending on the homeowner's preference. The outdoor temperature sensor was mounted in an appropriate shaded location.
The Wattnode power transducer and data loggers were placed inside a plastic electrical enclosure measuring 12 by 12 by 6 inches. The enclosure, plugged into a wall, had a grounded outlet into which the PAC unit could plug. The pulse-counting logger (UX120-017M) was installed next to the Wattnode power transducer. The Wattnode voltage tap was fused. The data logger having external temperature probes (UX120-06M) also was placed inside the electrical enclosure. The enclosure sat on the floor next to the PAC. The 6-foot external temperature probe(s) extended out from the enclosure to the flex duct(s) as well as to the front of the PAC unit to measure unit supply temperature.
. Table 5 -2 lists the data points monitored during the field study and measurement parameters and their logging intervals. The measurements were confirmed using one-time measurement devices during a maximum of three site visits (initial installation, mid-point, and equipment removal). In some cases unit outlet temperatures (TEO_1, TCO_1) were measured at 1-minute intervals while also being collected, along with humidity, at 5-minute intervals at the condenser and evaporator (TEO_5, RHEO_5; TCO_5, RHCO_5). The 1-minute data indicate the unit dynamics; the 5-minute T/RH data enable determination of the psychrometric properties of the ambient air. 
DATA ANALYSIS
This section describes how LBNL processed the data after it was collected and then how LBNL analyzed the data after it was processed.
Preliminary Analysis and Database Development
Data from all meters were collected in a comma-separated value (csv) format. The raw data for each site came in separate csv files based on the timestamp interval. All the csv files were merged based on timestamps. To simplify data analysis, gaps in the timestamps related to the different collection intervals were linearly interpolated. Only those timestamps from the 1-20 minute interval raw data were retained (e.g., if there were more outdoor weather data than 1-minute data, the excess outdoor data were dropped). When a complete 1-minute, gapless dataset was derived for each site, that dataset, along with the site ID, was incorporated into a single data table. The merged, interpolated, and combined data table was input to a Microsoft Access database. The database contained a total of 1,899,753 records for the 19 sites.
Analytical Methods
We used Microsoft Excel to connect with and perform analyses on the Access database. Pivot reports were used to calculate averages, standard deviations, and average trends based on the records. Time series were examined for individual sites to examine data trends throughout the metering period.
Definitions of Operational Modes
Based on the field-metered data, each PAC operated in one of three modes: cooling mode, fan mode, or off/standby mode. Each 1-minute record was assigned to one of the modes based on the power consumption during that minute. The power limits that define each mode are listed in Table 6 -1. 
ANALYTICAL RESULTS AND DISCUSSION
This section discusses the results of our analysis of the PAC field data. Typical time-series plots are given for PACs in both residential and light commercial settings. We also calculate the amount of time PACs spent in each operational mode in both residential and light commercial settings. We demonstrate the effect of time of day on PAC operation. We summarize the average PAC power consumption for each operational mode at each site. We show the correlations between average PAC power consumption and thermal conditions of the room and outdoor area. We determine the actual PAC capacity and in-field efficiency. Finally, we derive an outdoor temperature-dependent annual energy use model for residential and light commercial settings.
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PAC operational patterns
The following sections present typical time-series plots for both residential and light commercial sites. The figures below show the time series for the full metering period (top), a 4-day view (middle), and a 12-hour view (bottom). PAC power consumption (watts) is plotted along with the room temperature and outdoor temperature.
Example of PAC usage in residential setting
Figure 7-1 presents a time-series from typical usage of a PAC unit in a home (Site 18). The patterns show repetitive daily ambient temperature variations with peak temperature reaching 90 °F for number of days between late-August and mid-September, where the PAC system was in operation. This particular site used the PAC infrequently (4.96 percent in cooling mode, 1.19 percent in fan mode, and 93.13 percent in off/standby mode during the metering period). The operation of the PAC at this test site did not significantly influence the thermal condition of the space, possibly because of its relatively minimal use. This example shows that the user was manually operating the PAC unit as needed. 
Example of PAC usage in commercial setting
Figure 7-3 shows the typical usage pattern of a PAC in a light commercial setting. The system was almost continuously running during the period of study. The system operated independent of the outdoor temperature conditions. Throughout the study period, the unit was able to maintain a 72-78°F room temperature, even after mid-September when outdoor temperatures dropped below 70°F. The unit at this site spent 58.3 percent of the metered time in cooling mode, 41.2 percent of the time in fan mode, and 0.6 percent of the time in off/standby mode. The 12-hour view illustrates 31 short cycles moving between cooling and fan mode, or about 2.5 cycles per hour. In the four-day view the PAC switches into off/standby mode for about four hours. During this period, the room temperature rises from about 72°F to about 77°F. This particular PAC could not meet the cooling load in August due to relatively high outdoor temperatures and only begins to be able to meet the cooling demand in September and October due to lower outdoor temperatures when the unit switches into off/standby mode for extended periods of time. The following sections describe the percent of metered time spent in each of the three operational modes for both residential and light commercial test sites. Based on the metered data, the average time PACs in light commercial settings spent in cooling mode was 34.75 percent, a much higher percentage than for PACs in residential settings (average of 4.08 percent). The time spent in fan mode for light commercial settings was much higher on average than for residential sites (22.49 percent compared to 2.60 percent). As shown previously 27 in the usage pattern, the PAC unit used in an office setting was operated almost continuously, unlike units in residences where the users would have more control over the time of operation. The sections below present an analysis of the use of PACs (in cooling mode) as a function of time of day. Furthermore, PAC usage in cooling mode is plotted along with the average outdoor temperature to illustrate the correlation. The total cooling mode operation data for all residential sites were binned into hours of the day. The sum of all bins percentage of total cooling mode time is equal to 100 percent (100 percent represents the total time in cooling mode, for example for the residential sites the total is equivalent to 4.08 percent of the total metered time).
PAC operation time in residential setting
Residential and commercial sites were examined independently.
PAC cooling mode and outdoor temperature, Residential Sites
Figure 7-5 illustrates that a PAC is used in cooling mode between 10 AM and 10 PM, when higher outdoor temperatures are likely to occur. There was a time lag of about 1 to 2 hours between rising outdoor temperatures and increased PAC usage for cooling. Despite the relatively small usage, there was a discernible diurnal pattern following the time of day: PAC usage was lowest at around 5-6 am (2 percent) and peaked between 6-10 pm (6 percent). One possible cause of the larger percentage of total compressor time occurring between 6 pm and 10 pm is that the manually operated units were turned on when owners returned home from working. This section describes the field measurements collected from the PAC condenser and evaporator during cooling mode. Measurements for both the evaporator and condenser include temperature at the inlet and outlet and humidity readings at the outlet. Table 7 -4 presents the air measurements taken at the PAC condensers while in cooling mode, when the condensers are transferring the most heat. The average outlet RH for all sites was about 21 percent, ranging from a low of 13 percent to a high of 42 percent. The average outlet temperature of the condensers was about 113 °F. Site 02, Site 07, Site 09, and Site 13 showed comparatively low average outlet humidity while maintaining high outlet temperatures and low inlet temperatures (resulting in larger outlet-inlet temperature differences). This section describes a model developed to determine PAC annual energy use (AEU) for residential and for light commercial sites based on outdoor temperature. The model is based on the aggregated and averaged data from all residential or light commercial sites, meaning that each point represents an average value (with the exception of the data count, which provides a reference on data availability). These equations can be used to estimate an AEU for a PAC based on outdoor temperature. The data for the commercial sites were fit as they were for the residential AEU model described in section 7.8. The percentage of time in off/standby mode, presented above for reference only, was not used in the AEU model. Because the linear fit coefficients were rounded, using outdoor temperature in the three linear fits to calculate the percentage of time for each mode results in a total of almost but not exactly 100 percent. The remaining time that is not allocated to cooling or fan mode is allocated to off/standby mode. The equation is presented below. 
Condensers
AEU Model for Residential Sites
% - = 1 − % − %
Example of AEU Calculation
This section presents an example of a calculation of PAC AEU using average monthly outdoor temperatures for a residential site. The cooling mode power can be calculated in W based on the PAC capacity (in Btu/hr) and EER (in Btu/hr per W). The calculated cooling mode power, combined with an estimated power for fan mode and off/standby mode, can be input into the AEU model to calculate the annual energy use in kWh. Table 7 -8 shows example input parameters for calculating the cooling mode power. Table 7 -9 presents the calculated cooling mode power in watts (capacity/EER), as well as example values for fan mode and off/standby mode power. 
